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(54) DISSOLUBLE GLASS. ANTIBACTERIAL RESIN COMPOSITION AND ANTIBACTERIAL MOLDED ARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a dissoluble glass, an antibactrerial resin composition and an antibacterial molded article less liable 
to discoloration (yellowing) and excellent in transparency. 

SOLUTION: The dissoluble glass from which Ag ions can be leached contains Ag20, ZnO and P205 as constituent components. When the 
total amount of the dissoluble glass is represented by 100 wt.%, the Ag20 content is 0.2-5 wt.%, the ZnO content is 1-50 wt.% and the 
P205 content is 30-80 wt.%. The antibacterial resin composition and the antibacterial molded article are obtained by using the dissoluble 
glass. 
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(54) B8iW©*iR:] j&JHfetf^*, i^f48fJBfflj*». ^±t«aMtt^« 



C57) [^#j] 

[93] ^fett (Itfe) #iKci«»<!:£ktc. awtttc 

[W9^©] Ag Y*>*&UiL5-&igfBtt#7*«C 
fcO-C. mffi8.fttL-CAg 2 O, ZnOiJjctfP, O 
, SS&fl?14#5;*©:£:{*S£l 0 0S 

%©©Bl*J©ffi> ZnOOM15:l-5 011%Oi 

Hrt©fii. te<fco'p t o, cd^ws* 3 o ~ 8 o ms.% 



1 

mf&f8ft£OXAe 2 O, Zn04t5<fcC>*P 2 O, 

3i«*7x©^i^ i o on%i 

Ofci^K, Agr, OCD^rS£0. 2 — 5fifi%(D® 

Hrto>ffl, z n o©s*r«* i—5o fis^offisrto 

J*3 © ft <t T 6 C <h * <t T 3 « JSfcfe X „ 

r v Znoo^t/Ag, ocD^wmra^n^ms 

tt**, 1-5 OO^Hrt^fiti-r^Ci^ltStiTS 

[»«3B 3 ] mm i * fctt 2 ccie|s<DSS?tt^7 * 

0©SW«*1^2 0SM%(Df5fflW<Dfi|<b-r < SC<b* 
[i»3»H4 ] m>&M 1 — 3<DC^m^ l JSlcfStSQS 
^SftCeO, <DgWS£0. 1 - 5 MS%cD®Bf*} 

o- 1 o o«©«iBrt©«Bi-r*ci*»«ir*»» 
[t**^6 ] m&m i -5<Di>rn^ i m^mm<r>m 

^^f4^x<D^^K^S^o. i-i 

o o o ix m<Dmmn<omt ?z c ±*&wi±?*>mm& 
m^mi ] m&JM i - 6 oi^w i 3i&tfe$K<D?g 

[«3fc®8 ] »#Jg 1 -7©l»m^ 1 ^JClBigCDS 

[«*^9 ] wjr^ i -7©ivr*i*» i ^cistgcoig 

[000 1 ] 
[0 0 0 2] 



(2) «fB3 2000-191339 

2 

[0 00 3] C©J:^M^7^<!:0r, Ag-ft 
>*«ffiL5&^X*«ia»|3&«»BBBSe 2-2100 

*lf£^**cHffi^As-Y*>£#5;* 1 0 0SfiSP*/c 

oiitsMto. 2-i. snatettu 
io -eur, icon 

B 2 0 3 £2 0-3 0*:;U%, ZnO^4 0^l/ 
P, O, ^30-40WoW^Ag l O^ll 

[0 00 4] $/c, #BB¥l-3 0 3 1 5 0%«(C 

*SttWfi7^Ur*l JOSW2fC*sl>T. B, 
20 0 3 : 2 9 SS%, SiO, : 5 1 11%, Na, O : 
1 011%, ZnO : 41M%, A 1 2 0 3 : lit 

[000 5] 5 1 -3 1 35 3 1 -Sf 

SMfrtt, Jltttftfc. S i0 2 , B 2 O, . P, O 5 01 

mbu<u2ma±<ommmemitmts Na, o, k 
30 wtmimtfrbftzx^xmnmi o osssb*{c, — 

lOAgilt, Ag, O^0. l-2 0SSSP^Wt 

«fC*5H-C, S i 0 2 :4 0«%, B 2 O, :50^t 
Jl% % Na, O: 10^%^6^^!ftl0 01I 
«c»OT> Ag, 0*2«««tBftILft:»J»tt^X 

[0 00 6] 

6 2-2 1 00 9 8^{^&m^2txtc®M&rt7Z 
40 B 2 O, ^:2 0-7 0^;l/%^-C^-S/ces6(?:St> 

«IB14^^^*, mflStcSAU/tO. **t*«»ffiflEJK 

[000 7] *3Tc, 4#HT 1 -3 0 3 1 5 
^3ti-CC»5*)Wtt^^><«. #§affB6 2 -2 1 0 0 9 



3 

X^ZtSM&tf^Xte, Zn 0©«ffiJ^3>fct,>fctf>£ 
[0 00 8 ] $ 6tC, 1 -3 1 3 5 3 1 #&$g*C 

[0 0 0 9 ] *Ct. *«J»tt, Ifcg^SLftilS*, 

ft < xcd jt*#*»jfr * c 1 *s-e* ^ci 

*MHiOft:fc©r**. -rft^%, Ag 2 O^Mii 
[0010] 

, CX ZnOWO'P, O s 3ft»-3. ^KSWtt 

^7XO^ftl^l0 0H%iL/cttfC t Ag, O 
2-5MS%<DS8ffirt<Dffi> ZnOO^ 
WS*l-5 0fiS%CDffiHrt<Dffl, 45<fcCfP, O, CD 
^WS*3 0-8 0SM%CD«5HP«9Offii-r-SCi4^ 
SS£*r5 0 /c/cl, Ag, O, ZnO^i^P, O, <D 
dtHfcPl 0 0SBK<cMfc:&l>tt&Ccfi2. CftfcfiW 
WiLKCaO, A 1 a O, ^M&0^r5tJ£-T 

*t«tt«ci»±r4ct*Jr#4. p, o s o$ 

rAe-ftf>*i^Cc«ffiStfSt±#-e#, 

&x%* 0 

[ooi i ] *fc, **WoaflBtt^^^*«rt"r4«: 
ZnO(DMl/Ag J oo^wsrssn* 
fifiJ:b*4, 1^5 0cO«Hrt©ffli-r-SCi^»*L. 
S»tt^7X©l®tt, ^£LXAe 2 Oi>m^L 

ZnO®a*r**S«>SC<!:tt:J:9. SJBtt^x 

[0012] *fc % *»98©»JWtt#^^t««riK: 
*/ct), fi}tt^iltCaO^, 3ft>-33RCaO 
0S*K©tfiHrt©ffl£T3C±#» 
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4 

■r^c^cccto. znoi(Miifp«*«8ir. mm 
[ooi3]*fc. *«wojg»tt#5x*««r*fc 

£>/cD, ffifij®»«!:l / tCeO l Jfr-^RC e 

O, l-5mS%(D|Gfflrt(DfiiiT^C 

[001414ft:, *»M©«l»tt#^Xt1tl«-rS«C 
&ft:9. ^ifeg^14^^^<D*Sii^45 0-l 0 0% 

tt^^*tl«W*««caSJD^*Ccb3Wr*4ft:«), <fc 

4 7 0- 1 0 0%(Dmmft<Dm±?ZZ L 
<> 4HgCCfi28 0- 1 0 0%<Dmmft<Dm£TZcaT 
*>2> 0 »«»^^^ ^MSJStttf 
^^4--Wli0r3mm(Djl5O«tt5caiXU. COS 
tKX/7X(c|t»4 0 Onm-7 0 0 n m<DvJWcZBM 

c i cc j: o Hffl-r s c t #r * *. 

[00 15] g/c, *#M8flE>«JWtt*/^^*««r*CC 

30 i4#^x(D¥*fl*a* o , i-iooom m<omm\H 

£tcfc, «ftft:*ffi¥»tt*W96*i«. «c*i, *JWt« 
[0 0 1 6 ] #»gB©S»tt#^X£*J£T*te 

[001718ft:, «MHOMftmR«. Si«tt«ffiffi 
50 WMttjH* a rsc&**c»&. *»*>SJSMtt« 



5 

[ooi8i*t *mxomtj:imk*> mm&j&ms, 

mx$Z$>(DX&ti&. 4#Cc4UPHSn4fe©r5*&(r> 
[0019] 

p, o s *«fdMj»i!:or»BC«*tffe<or*s. « 

[0 02 1 ] 1. Ag,0 

Agr, OCD^WSSrO. 2 - 5 M%<D®Sl*g<Dffi 

»jJR£*£fc«rc*£. — As:, 0©*S«**5 

±tt*©^7>X3&$ < fc0fi»«C«^6 % Ag z OCD^ 
< % 3&fC#Sl/<« 4 1. 5-3M%<Dffifflrt<7>ffi 
[002 2 ] 2. ZnO 

v&t). m^mtcmBi&mmitmtLxvmmzmtcis 

CCT\ Z nOOSW* 1-5 Oll^OCinofl 
i-rs©«, Z n OOtflftW 1 ll%*8littS4, 
MI»JI^jW7+»«!:ft^abr*D. — ZnO 

mmr Ltd), mmma&z. L<t*z>tc#>xh& tt 

iiKte 3 - 2 0 MS%CDffifflF<g<Dffii T 4 C t V & 5 0 
[002 3] ^/c, ZnO<7)^Wm£, Ag 2 
fi4#lfiOTSfc*C£#jt?£l,l». ftttWKtt. Zn 
OCSSt/Ag, OOtWlTSStiSlltb**, 
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6 

5x&&mLtcK>, asm*, a«c. 

[0024] 3. P,O s 
io P, 0 5 ^IMoMim#7XK^«£^H«teKJa 

s*micmm&imimtLxowmzmtc 

1rtfi* Effect, **9BCc*$iirtt*fB1±^7^©jaiB 
cc~c\ p, o 5 ©Ml^ 3 0-80 It °/o©ffiirt 

©«jWSL>ir»±r*ffl&ti, o s 

a^20<ft***ft#A*fctf>-C*»K — Pz O 

P, O s OM1^3 0-7 51S°/ O ©ffiirt 
©ffi£T5©#J:9#*G<, ^jS&c&*3 0-7 011 
%coffiHF^Offli r 5 c <t r $> z> . 
[0 02 5] 4. *©»©»Wtt//^^«C*jWSfl|^ 

( 1 ) CaO 

itmtLxoymmzmc*?. (au caottwc 

t. CaO©MM 1-2 0Sfi%CDffiffll%Dfii£T 
m2tltX<,>te*n&<b2>fL#)Xib*) , — # 4 CaOCDt 

CaO©MI%2-151i% 
©«H«©tti«(D*8J:»3»4b<* *>«:«: 3-1 

[0 02 6] (2) CeO, 

CeO, tt. *MCDjim^7XR:WftfifWUi 
T. flu CeO, tt*©ffifc. **WK4jl»rfflt»*i 

ceo, 4j»jnrr*c«fcr, m^3Sfc*r-rs^fei4 

50 £fa±£-tf£C Cdr, CeO, <©^WS 



SiCeO, ©Ml^O. 111% 

C>i££#&Sfctf>T&9. — CeO, CD^TM#5 
ll%?rfii-5 <!: . n x h WK < & 9 Jgj&ffJicTf fc 

[0 02 7] (3) MgO 

-c^o, ^ftk:ffig«tttt{bn<b b rousts jh/c 

r v MgO(DMM, 0. 1-1 5MM%<Di6ffif*?CD 
fig) i)^n$titSi^to*:tiifi$>z>tc&>T:&*) , — M 

cc« i — i onm%<D&mfo<D®£?zc±v<ibz> e 

[0 02 8 ] (4) Na,0 

Na, Ott, *«W©jlWtt#9^CCfeW*ff*«Rj^ 

fe»»-r*. CCV. Na 2 O©S«H*0. 1-10 

«rC*?k — Na, OO^Pl01i%^ 
f^±tt»©^^>X^J:DAJffar«ja**6. Na 2 O 

[0 02 9] (5) A 1,0, 

ai, o 3 b % *»wo»»tt^-7^ec*»*ttw«« 

T\ Al, 0 3 ©*?T:B*0. l-2 01i%Olirt 



C5) 1^2000- 1 9 1 339 

8 

>XffimRtM&fr*>* a i, o 3 ©«wa*i-i 5 
tt, 2- l oi^oKi^Iit-scir*^ 

[0030] ( 6 ) «0ft<DttdEl£& 
fflg^gPfiE^iUrK, O, S i 0 2 , BaO§**^ 

[0 03 1] 5. jH»tt#7^0»« 

«c<. em*. »5Rtt. *r, ns 

S^-S^O. 1 — 1 0 0 0 MmCD|Bfflrt<Dfii<t-r4C4 

a. 

[0 03 2 ] *IBtt//7^flWB*«CWL. 
[0 03 3] 6 . *JBtt*7^0«a»ffi 

« i fl^atcfewi^^^xoiii^tt, & 

fflc X K) m &? h C t WV * 4 . 
[0034] ( 1 ) ^^^««»ffl^Xffi 
Agr 2 O, ZnOfcWP, O s «©^^XM«»*iE 

[0035] ( 2 ) *^^JBRW»««tLe 

*$, «»iaSiOr«6 0 0-1 5 0 0 o C(D^rft, 
Wiltd 0. l-2 4B»B©*fr*8ffl«C& 



9 

[0036] o) mm&rtvxmwjM 

5£ (*##£^ti\, ) to^zmffiftZft *> C 

(2) <DJLffl&7mmt>tiZ®&\!k*>7XZ. ft 

[0037] [132 <o-mmm~\ m2 <owmmx$>z> 
tmms^mmmt . m i ©uss^ss-c* 5Ag, o . 

ZnOteitfP, O s £«^#<tL-C^tri§jSStt#7 

£R£S?lA3tf;fc *>©-<?&*„ 
[0 03 8] 1. a««ffll 

(PE) . <|f^cifU>W (PP) . tfyji^i^ 
f-uyf^-bmm (PET) . 
U-MSfBS (PBT) . HiJflg (P 

o ; **u>5r»mb (ps) . *fte-y 

-u>#Mg, Tfj^mm. xtf+i'SMffjjg. an* 
{be^-^Bi, r-^w-ftijit. iKtirsh'MK 

eyB-rs*§^ sautes o- i o o %©«fflF*3(DTia 

£b<, <fcO«F*l/<«, 8 0~ 1 0 0%©g$ffl|*J©7fc 

®@*£Wr-s*>©*H&B-r5c<!:-c*s„ */c. sis 

*» zm^xMTE-rzct&xzz. t<om^<om. m 
mmmt. mums i mmvmvtt utc&oz&m? 

5Cii!iiT*5. 

(%) =^jg*a/AtJ*Sx i o 0 
[0039] 2 . *i§HJHf jjjg 

«*if. *';x*u>®]}§ (pe) . 

7'Dfb>» (PP) . ^yxfl/>f^*L-h 
8«g (PET) . #>)7?\s>fU7 fl<-- hfijflf (P 

bt) . umis (PO . **u>jmii 

Hi (PS) . t&fttr-yf^ttjjif. ft«tr-A*«JB. 

'J f ^l,y Jl, a-;M8J|§. 7 „ j&JfcfcJJIg. * >; r - 



(6) «Fgg2000-191339 

10 

m. tmwzwt%&mmLx*mwtbtcmm-p. -eti 
&ft-e*mwft ->mm. > ^ s >®nm<D 1 a 

^cSiKD^Bj^gg^^i-sti^. H#fi<jCC0~5 0 
%©ffiBft. «*•>»* Kt*. 0~3 0%©S5BF*J©± 

10 [0040] 3. i§8¥tt#7*©iiAfi (fpflns) 
^Hg©etstt^)igffl^*^fi£-r-5 tc&fc 9 . «iag i 

OOSffigfl&fcf). i§S?1fetf7;*©iIAS*. 0. 0 1 

-l omm^ommft^t-rzowtifZL^. t©a 

£tt . 7 X ©«AS# 0.01 SSgfcfcii <t 

Si. ftli1$#(&TTrSi^&#>*9. -fj. jgfllM4#9 
X©jgAfi*si 0fiag|J*«a^S<t, CtS14<l«gffi^^ 
©tetSttS^fiTLfcr). mAMMMtte^tct). $> 

t>H*>6. fcmti oosaas*/£fj. temntf^xv 

MAS*, 0. l-5a*SP©iEHrt©fii(!:-r-5©*iJ: 
D*f*L<. ©MCCJi. 0. 3~3fiS§B(Dl5HF , 3CD<l 

[ 0 0 4 1 ] 4 . Ct«ltt«J!gffl«;«!I©S5!ji^& 
^ 2 ©ggJttgJKKfctt SCtMtt^agffl^©S!{j»^ii£ 

[0042] ( i ) mm®m ; ?x<Dm&. 
30 mioniim^cteur. mz.WiWLtct*s*) . 

S. 

[0043] ( 2 ) «am«ffilEJa8l0KjS 
®»tt^^^«iESt<c|^|Lfc«, «})lg{c*fL-t:*S)-tc 

JfiE^j£©i»^. ^iS (2 5°C) Kt, 10^~24B# 

Sfca-ju. v^u>y^©g^ti« (5 +-9-) 

[0044] [i^3 ©ssss^ss] i&3 <DmmBm-c$>z 

[0045] i. mm&mBSh 
ffltmmmim zmii&<D§m tc®m o x u z, t> ©r-* 
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xu ftwmimmimizmi&vmmicmmutcmm 

fft, mm. mr. rm. kit, <&>«**r«0>a 
£/c !Sirtt«flgjffl^a#«:ttjxb"ctaS 

t^S D D D <f:U/c*§^ 7<*a:K. fi^tttK, iE 

[0 046] 2 . ffitttt!ffi^®a»2r& 

HfcJ^tGB-rsCtJ&sr**. 

[0 04 7] ( 1) jSUWt^^CMtJB 
^ ®9m&JBCC**l>r. JSEfcMWU 9. #7* 

[0 04 8] ( 2 ) KKttWJIIttJfiMOHift 
#7*£iESCC#M0/cf£, WM{c»oriS-tc«J«R 

[0 049] ( 3 ) tKmtemz&vmm 
m^u<omm^vmmi^m&^mm ir &s &cor 

1 0 0 0 »m<DB £ -5 Ct#»&L\.K C<DM 
taStt«fliffli««5©J13 # 1 u m^ffi LtaZt. 

0 0 0Min*jB;t5<b. «r— KSBT&C 

JiHlOJ*3«3^5 0 0 um©t5Hrt©ffi£T5©J&*<fc 
9#*L<, 5-1 0 0 Mm©fSHrt<Dtt<fcT*<D#3 

[0 05 0] *fc. ta®t4^ffl/S^g#^^Wc 
ttIX-rs«te«:tt, ^J*ffli^#W«»CCJ:0. tSS 

^ia®tt^^a D a^#^ C ±*sr # 4. 
[0 05 1 ] 

<Z>r*0. **M»*Cti6©E««C«||HSti-5fcO'Ctt 

ftt>o 



(7) 1$i2000- 1 9 1 33 9 
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[0 05 2] [MiMi] 

(*«tt^7X©fPfiE) S«tt^/7^coiM* i o o 

C a OCDfflfifcfcta* 1 0 M gr OOfflflcttatf 8 MM 

%> zno<om&iit&5mm%. ai, o 3 ©ffljsaat** 

5SS%, Ag 2 OCD^£it^3Ma%, Na, OCD*g 

xstb^o. smm%, ceo 2 tomattafio. smm% 

»6i»«*flai>r, a^^-ce?— fCB£Lfc. act* 
10 #7^«nUF«Ac»r. i ioo e c, ngnofttf 

L&t*C£KJ:97va^C7k5$L/c 9 3 
»»*fflC>rffl»» (Tartfc^Sft 1 OOuin) L/c 

&0 (Y^tt-T«KJ5 urn) , *»980»»tt^7^ 

[0 05 3 ] (jgJgfttf^XCDi?*) 

( i ) »« i (awttfftti ) 

«TCDS?Slr*iJ»rU/c 0 ISM* 1 COji-r. 
O : — WFjg&UBJbZo 

[0 0 54] (2) mf2 (SflttMK) 

/c 0 fit. 5gSBft££yflLt, as#^Dei/>« 
g*gr«KL/c 0 ft»**i«c5*-r. 

[0 05 5] (3)iFflj3 (JtSEffiffffl) 

w-f^xir*-*-*) *m>ramffjK:atfMi 

7?*/**JHHK: 6 3°C V MS : S?S3 0 0-7 0 0 
40 nm(D*fCfeCit, 2 5 5W/ra 2 ) *JH»t. S^t4 

^ 1 tc^To 

A: 1 OB$fSSiSaCCtefe«^r*iSo 
x : 1 0B$M«»«Cc!fX0r^S. 
[0 05 6] (4)i¥ffi4 (««fflffffli2) 
»^n/c8»ft^7X4 % 7Kii7X (2 0'C) *tcjS» 
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0:500 msffi&iktcm&mw'c&z. 
a : i o ommim&tcm&Mwv&z. 
x : i o o mtfmtiucn&Lx\,*&. 

[0 05 7] (5)fFflB5-8 (£tSt*fei¥ffl) 

«V 0. 211%fccl;O'0. 3SM%£Sc£<J:5«:tI 
A<*1* *«-6«j|©jfflBtt*^^A0«l!l*ff«O 
/c. — 5tifclSPS\ Trypt icase Soy 
Agar ( B B L) Og^FtizfflfrC. 3 5 °C, 24B$ 
Mf*U »#IW*l/5 0 0«»D#a^3>« 
tt (SRWffc^ <*) SSt) fCWiS*T. ftixio 8 C 
FU/ml«c&SJ;5(CB8L«: ( ^g£S8S1£ 
#v*A 9 2 mm, jg5cm, i5cm^ 

Rittc, Hfe^F^atB ( Staphyl ococcu 
s aureus I FO# 1 2 7 3 2) <C«B?80. 
5 m 1 fci^II ( Escherichia col 
j_ ATCC#8 7 3 9) 0>!B»fiO. 5ml^W 

iaS3 5'C. 2 48$^CD^r, saflKcftsu KfK 

worn* (§mmm tumk<om& (§zi?mm) 

tfABiB^ fe, *rt\?ti2. 6 x l o J (ffi/KfUt) 



(8) #§§2 000- 1 9 1 33 9 
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0. 211, tam#**M©«ter*o, fffi8tt» 
i§^7X©«i^0. 3M, HmftttMo 

© : mmomw&K mimvmno 1/10000* 

10 o : mmommK mm<ow&<o i/iooooa 
±-i/i ooo*«r*5. 
A : m&otttt**. ittmonR® 1 / 1 0 0 0 JH± 
-i/io o*«ra*. 
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